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INTRODUCTION AND BACKGROUND 

THE invention relates to amplifiers and more particularly to low noise 
amplifiers. 

It is well known that in small signal applications, noise contributed by an 
amplifier could overpower the small signal. ' 

OBJECT OF THE INVENTION 

Accordingly it is an object of the present invention to provide an amplifier 
arrangement with which the applicant believes the aforementioned 
disadvantages may at least be alleviated. 

SUMMARY OF THE INVENTION 

According to the invention there is provided an amplifier arrangement 
including an input and an output and a plurality of amplifier stages 
connected between the input and the output such that the stages 
collectively provide at the output a correlated summation of a signal at the 
input and an uncorrelated summation of noise. 

The amplifier stages may be spaced along a transmission line arrangement 
extending between the input and the output. 
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The amplifier stages may be connected to feed off the transmission line 
arrangement and may be connected in parallel with one another. 

In another embodiment the amplifier stages may be connected in respective 
5 transmission lines, the respective transmission lines having respective 

suitable lengths. 

BRIEF DESCRIPTION OF THE ACCOMPANYING DIAGRAMS 

The invention will now further be described, by way of example only, with 
10 reference to the accompanying diagrams wherein 

figure 1 is a diagrammatic'representation of a first embodiment of the 



amplifier arrangement according to the invention; 
figure 2 is a diagrammatic representation of a second embodiment of 
the arrangement; and 

1 5 figure 3 is a diagrammatic representation of a third embodiment of the 

arrangement wherein the outputs of amplifier stages are 
1^ . connected to a two-dimensional surface. 

DESCRIPTION OF A PREFERRED EMBODIMENT OF THE INVENTION 
20 In figure 1, a first embodiment of the amplifier arrangement according to 
the invention is generally designated by the reference numeral 10. 
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The arrangement 1 0 is connected as a pre-amplifier arrangement to main 
amplifier 1 2. The arrangement includes first and second transmission lines 
1 4 and 1 6 In the form of co-axial cables. Cable 1 6 provides at one end 
thereof an input 18. The other end of cable 14 constitutes output 19 of 
the arrangement which output is connected to an input of the main 
amplifier 12. The arrangement further includes a plurality of amplifier 
stages 20.1, 20.2, 20.3 and 20.4 connected in parallel between lines 14 
and 16. The amplifier stages 20.1 to 20.4 may each include a transistor 
(not shown) connected in common emitter configuration and the main 
amplifier 12 may include a transistor (also not shown) connected in 
common base configuration. " ^ 

« 

The amplifier stages 20,1 to 20.4 are spaced such relative to one another 
that they collectively provide at the output 19 a correlated summation of an 
input signal applied at input 18. They also provide an uncorrelated 
summation of noise signals. It is believed that the spacing between 
adjacent amplifiers should be less than 0,25 of the wavelength of the input 
signal. The effect is that the input signal, which may be a very small 
signal, is amplified by the correlated summation and that noise is 
substantially cancelled by the uncorrelated summation. 

In figure 2, there is shown another configuration of the amplifier 
arrangement designated 30. In this embodiment strip lines are utilized. 
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The lengths of strip lines 32.1 to 32.4 extending between input 34 and 
output 36 are selected such that the amplifier stages 38.1 to 38,4 
collectively provide at the output 36 a correlated summation of an input 
signal applied at input 34 and at the same time a mutually destructive 
uncorrelated summation of noise signals. 

In figure 3, a further embodiment of the arrangement is shown designated 
40. In this embodiment the outputs of the amplifier stages 20.1 to 20.4 
are spaced from one another a distance (1) which is less than % of the 
wavelength [X) of a signal applied at input 42. The outputs are connected 
.to a tvyo-djmensional conductive surface 44. The output of the 
arrangement 40 is provided at 4^ between opposed conductive surfaces 44 
and 48. A correlated summation of an input signal applied at input 42 is 
available at output 46. Suitable termination elements (not shown) may be 
applied to the arrangement 40 to dissipate noise. It is believed that a two 
dimensional arrangement (as shown in figure 3) may have better signal to 
noise characteristics than a one dimensional arrangement (as shown In 
figure 1). ' 

Thus, it is envisaged that arrangements having two-dimensional (surface 
technology) or three-dimensional (volume technology) input arrangements 
and/or two-dimensional or three dimensional output arrangements also fall 
within the scope of the invention. 



It will be appreciated that there are many variations in detail on the 
amplifier arrangement according to the invention without departing from the 
scope and spirit of this disclosure. 
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